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SECTION 1, SCOPE, EXPLANATI ON, AND MAI NTENANCE OF M SCELLANEQUS
LI GHTI NG Al DS

1. Arport rotating beacons conformto Specification CAA-291, or Advisory
Grcular (AC) 150/5345-12A, Specification for L-801 Beacon. All airport
rotating; beacons project a beamof light in tw direc-
tions, 180 degrees apart. For civil land fields only, the optica
system consists of one green lems and one clear lens. The rotating
mechanism is designed to rotate the beacon at 6 RPM to produce alternate
clear and green flashes of light. The nmain purpose of the beacon is to
indicate the location of a lighted airport. Specific information on
beacons and the beacon systemis found in Section 2 and in Appendix 2,
figures 1, 2, and 3.

a. 36-Inch Rotating Beacon. The 36-inch rotating beacon is the stan-
dard large rotating beacon, and is installed at all airports where
high intensity lighting systenms are used.

b. 10-Inch Rotating Beacon. The lo-inch rotating beacon is the stan-
dard small beacon and is installed at all airports where only
mediumintensity lighting systens are in use, unless special justi-
fication exists requiring the use of a 36-inch beacon at the site.
Such a justification would be high background brightness caused by
nei ghboring lights, or where the beacon is used for a navigationa
aid rather than for location and identification.

c. Hazard Beacons. Hazard beacons conformto Specification CAA-446 and
project a flashing red beamof light, 360 degrees horizontal, from
the horizon to the zenith. The main purpose of a hazard beacon is
to warn airmen of an obstruction which presents a hazard to air
comerce during the hours of darkness and during periods of limted
visibility.

2. Beacon Towers. A description of beacon towers is found in Section 3.
See Appendix 2, figures 4, 5 6, and 7

3. Wnd Cone Assenblies.

a. Ceneral. Wnd cones are manufactured in two sizes, one for nounting
an 8-foot fabric wind cone and one for nounting a 12-foot fabric wind
cone, and in three types. Type | is a hinged steel pole support

Type 11 is an annodized tapered alum num hinged base support; and
Type III is an "A" frame fixed-base support with a pivoted center

pi pe support. These wi nd cone assenblies conformto AC 150/5345-
27A, Specification for L-807 Eight-foot and Twel ve-foot Unlighted or
External ly Lighted Wnd Cone Assenblies. Specific information is
found in Section 4 and in Appendix 2, figures 8 9, and 10.
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b. Eight-foot wind cone assenblies are installed at all airports unless
the use of the 12-foot wind cone assembly can be justified due to
special siting conditions. The standard |ocation for these w nd cone
assenblies is in the center of the segmented circle which gives naxi-
mum visibility to pilots in the air and on the ground.

4., Wnd Tee. The wind tee conforns to AC 150/5345-36, Specification for
L-808 Lighted Wnd Tee. Specific information is found in Section 4 and
in Appendix 2, figurell. Wnd tees are installed in the sane area speci-
fied in paragraph 3b.

5 bstruction Light. The obstruction light conforms to AC 150/5345-2. The
assenbly consists essentially of a red prismatic lens, lamp, socket, and
a netal housing fitting. The nmetal fitting for the single obstruction
light consists of a metal body housing, gasket, and a lens fastening
device. The netal fitting is made in two types; one with a bottom entrance
hub and one with a side entrance hub for nounting on a [-inch or 3/4-inch
pi pe or conduit. A natural or synthetic rubber gasket is provided between
the lens and the lens bearing surface of the fitting. The gasket is
cenented to the fitting. Double obstruction lights are available which
meet the sane requirements as specified for the single obstruction [ight
fixture but,in addition, they nust be designed so that the wiring channel
can be exposed fromthe top to facilitate pulling wire. Section 5 contains
specific information on obstruction |ights.

6. General List of Equipnent. Airport lighting equiprment and material covered
by FAA specifications shall have prior approval of the Federal Aviation
Adm nistration, Airports Service, Washington, D.C. 20590, and shall be
listed in AC 150/5345-1B, Approved Airport Lighting Equipnent. Al other
equi pnent and materials covered by referenced specifications shall be
subjected to acceptance through manufacturer's certification of conpliance
with the applicable specification when requested by the engineer. Equip-
ment and material is covered by reference nunber and is listed in Appendix
1, "Bibliography." \ere Itens L-108, L-110, and P-610 are nentioned,
they refer to the lighting installation specifications of AC150/5370-1A,
Standard Specifications for Construction of Airports.

a. Beacons. Section 2 contains details of the beacons.

(1) Rot ating; beacons conformto Specification CAA-291 and
AC 150/5345-12A.

(2) Hazard beacons conform to Specification CAA-446.

Par 3
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Wnd cone assenblies conformto AC 150/5345-27A. Section 4 contains
details of these assenblies.

Beacon towers. Section 3 contains a description of these structures.

Lighted Wnd Tees. Section 4 contains a description of these
assenbl i es.

Qbstruction Lights.  Use an obstruction Light conform nﬁ[ to
AC 150/5345-2, Specification for L-810 Chstruction Light.
Panel boards and breakers conform to Federal Specification WP-115.

\Weat her proof cabinets conform to National Electrical Mnufacturers
Associ ati on (NEMA) standards.

Wre. Use wire in conduit and underground conformng to

AC 150/5345-7A or Federal Specification J-C 30, Type RWH, for rubber
insulated fibrous covered wire. Use thernmoplastic wire confornmng to
Federal Specification J-C 30.

Magnetic Contactor. Use a standard commercially-avail able magnetic
contactor suitable to supply power for the connected | oad.

Splices. Make splices for wires to conformto Item L-108.

Tape. Use plastic electrical tape conforming to the requirenents of
[tem L-108.

Prinmary Cable Connectors. Use primary cable connectors conformnng
to the requirenents of AC 150/5345-26.

Duct and Conduit. Use duct and conduit conformng to the require-
ments of Item L-110.

Phot oel ectric Switch. Use a standard commercially-available photo-
electric switch or automatic control switch suitable for aviation

service for automatic control of the beacon. See Section 4, para-

graph 19a(6).

G ound Rods. Use ground rods of copper or copper-clad of the length
and dianeter as shown on the plans, but in no case shall the length
be | ess than 8-feet or |ess than 5/8-inch in dianeter.

Par 6
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p. Control Cables.

(1) 120-Volt AC Use control cables conformng to AC 150/5345-7A.

(2) 48-Volt DC. Use control cables conforming to Rural Electrifi-
cation Administration (REA) Bulletin 345-14.

q. Booster Transformer. Use a commercially-available booster transfornmer,
suitable for aviation use, to conmpensate for voltage drop.

r. Control Panel. Use a control panel conformng to AC 150/5345-3A,

s. Auxiliary Relay Cabinet. Use an auxiliary relay cabinet conforning
to AC150/5345-13.

t. Concrete. Use concrete conforming to Item P-610.

u. Vault Equipnent. Al distribution transforners, oil switches, cut-
outs, and other readily available commercial itens of equipnent, not
covered by FAA specifications, nust conformto the ratings and stan-
dards of the electrical industry.

v. Gound Canmp. Use a ground clanmp simlar and equal to the type &R
manuf actured by Burndy Engi neering Conpany.

w, Cable Markers. Use cable markers conforming to Item L-108.

x. Duct Markers. Use duct narkers confornming to Item L-110.

y. Bare Copper Wre (Counterpoise). Use bare copper counterpoise
stranded wire conformng to Item L-108.

z. Lightning Rod. Use a lightning rod consisting of a gal vani zed steel.
copper, or copper-clad rod with the upper end drawn-to a point and of
sufficient length to extend fromthe point of fastening to not |ess
than 6-inches above the top of equipnent to be protected.

aa. Down Conductor. Use down conductor cable for |ightning protection
consisting of No. 8 AWG or |arger bare stranded copper wire.

bb. Insulating Transformer. \Were required for obstruction light series
circuits, use a Type |, 100-watt insulating transformer conformng to
AC 150/5345-22.

Par 6
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cc. Transforner Housing. Use a transfornmer housing conformng to
AC 150/5345-6.

dd. Vault. Install and connect all vault equipment, equipnent accessories
conduit, cables, wires, busses, grounds, and supports necessary to
insure a conplete and operable electrical distribution center for the
airport lighting systens as specified in the plans. Provide and
install, when specified, an emergency power supply and transfer

switch. Install and nount equiprment in accordance with requirenments
of the National Electrical Code and local code agency having juris-
diction.

ee. Lamps.

(1) Airport Beacons.

(a) 36-Inch Beacon. Use two 1,200-watt, 120-volt, T-20 bul b,
mogul bi post | anps.

(b) 10-Inch Beacon. Use two 620-watt, PS-40P, 120-volt, T-20
bul b, medi um bi post |anps.

(c) Hazard Beacon. Use two 620-watt, PS-40 bulb, mogul prefocus
base, 120-volt | anps.

(2) Wnd Cone Assenblies.

(a) 12-Foot Wnd Cone Assenbly. Use four PS-30 bul b, 200-watt,
120-volt cl ear bul b, nmedium screw base | anps. Other types
of lanps nay be used which neet the maxi mum 800-watt require-

nents for 12-foot units.

(b) 8-Foot W nd Cone Assenbly. Use four 150-watt, 120-volt
clear bulb, nedium screw base |anps. Qher types of |anps
may be used whi ch neet the maxi num 600-watt requirements

for 8-foot units.

(3) Wnd Tee. Use a 25-watt, 120-volt or 240-volt, A-19 cl ear
bul b, medi um screw base |anp per socket

(4) Qbstruction Lights.

(a) Multiple Grcuit. Use a clear 100-watt, 107-watt, or 116-
watt, 120-volt, C-9 filament, A-21 clear bulb, 2-7/16-inch
light center length, 4-7/16-inch maxi mumoverall |ength,

medi um screw base | anp

Par 6
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(b) Series Circuit. Use a 1020 lunmen, 6.6 anpere, C-8 fil a-
ment, A-21 clear bulb, 2-3/4-inch |ight center |ength,
5-5/16-inch maxi mumoveral | |ength, medi umprefocused | anp.

Pai nt .

(1) Beacons. No paint is specified for beacons.

(2) Beacon Towers. See Section 3, paragraph 15e for details.

(3) Wnd Cones and Wnd Tees. See Section 4, paragraph 18c(9) and
par agr aph 184 (10).

(4) Beacon Platform See Section 2, paragraph 10a(6).

7. MAINTENANCE. A nmmintenance program is necessary to insure proper
operation and dependabl e service fromthe equipnent. The lighting visual
aids installations may be of the highest order of reliability, but their
ef fectiveness will soon depreciate unless they are properly naintained.

a.

Par 6

Schedule. Establish a periodic inspection and maintenance program
The interval between inspections wll depend upon the conditions under
whi ch the equipment is used, as well as the nunber of hours that it
operates daily. Visual aid systems can beconme ineffective for many
periods during the year if maintenance is not perforned.

Proper Muintenance. Proper maintenance consists of a regular schedule
of testing, lubricating, cleaning, adjusting, relanping, repairing,

and replacing wornout or damaged parts. Dirty equipment contributes
greatly to operational failures; therefore, keep all equiprment free

of dust, sand, surplus grease and oil, and other foreign material.

Repl ace all lanmps and broken glassware. Clean the lens and |lens
reflectors in accordance with manufacturer's recomendations. \\eat her
and location will dictate the regularity and type of cleaning.

Cables. Megger all cables with 500-volt nmegger after installation.
Record and retain these megger readings. Take nonthly readings and
conmpare these readings with the initial values recorded to deternine
existing conditions of the systenms. The initial megohm resistance

val ue shall not be less than 50 megohnms. Take corrective steps promptly
when monthly megger readings reveal progressive deterioration or

faul ts.
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d. Vaults. Keep the vault clean and uncluttered to prevent dirt from
accunul ating in control conpartnents and to allow equipnent to be
accessible at all tinmes. Mount legible warning signs' in conspicuous
| ocati ons.

e. Relamping. Take extrene care to be sure the voltage normally supplied
at the lanp receptacle matches, as closely as possible, the lanp's
rated voltage. Operation at higher than rated voltage results in
shortened lanmp life, and operation at |ower than rated voltage causes
reduction in light output. Check voltage with a voltneter at night,
while the lanp is in operation and with normal load at the field
turned on. The average life of the lanps used in the visual aids
specified herein varies from 500 hours to 3000 hours when operated
at design voltage. However, some of-the |anmps start burning out |ong
before their average life, therefore, it is suggested that records be
kept of the installation date and the total operating hours of the
lanps. This will assist in naking inspections at regular intervals
and will facilitate the replacenment of all lamps of one type after a
specified nunber of hours. Wien replacing | anps, clean out the fix-
tures and clean all glassware and reflectors.

SECTION 2. Al RPORT BEACONS

8. Locations. There must be a standard location on all airports for visua
indicators and signal devices; therefore, the locations prescribed in the
referenced publications shall be used for each of the visual aids listed
below.

a. Arport Rotating Beacons. Standards for locating this beacon are
contained in AC 170/6850-1. Authorization from the regional office
on a case-by-case basis nust be obtained to |ocate beacons on top of
a control tower. This beacon is used to clearly indicate the loca-
tion of an airport.

b. Hazard Beacon. Standards for locating this beacon are contained in
AC 70/ 7460-1. This beacon is used to indicate the location of a
hazard, and the | andmark characteristics.

Par 7
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9. SYSTEM DESIGN.

a.

Par 9

Rotating Beacon.

Optical System

(a) 36-Inch Rotating Beacon. The optical system consists of a
lens conbination in each end of the housing with a single
lamp in the center. Each conbination consists of an 18-

i nch inner doubl et lens and a 36-inch di aneter clear outer
lens assenbly. The outer lens assenbly is made of a one-

pi ece bull % eye center lens, 20-inches in diameter, surroun-
ded by' 12 two-pi ece, 30-degree sectors. The inner doubl et
lens is furnished in clear and green colors. The beacon
operates on 115-volts, 60 cycles, and the rotating mechani sm
is designed to rotate the beacon at 6 RPM  Aviation beacon

| anps, 1200-watt, 120-volt, T-20 bul b, nogul bipost base,

are used with the beacon. Upon failure of the first lanmp

a magnetic lanp changer is provided to automatically throw
in focus and connect to the power source a spare lamp. A
telltale lighting circuit operates an indicating |ight when
the spare lamp has been put into the operating circuit. See
Appendi x 2, figure 1.

(b) 10-Inch Rotating Beacon. The optical system consists of two
semaphore | enses, one clear and one green, nounted on bracket
support arnms which are adjustable for beam elevation. The
lamp used is a 620-watt, 120-volt, T-20, medi um bi post. A

magnetic |anp changer as described above is provided. See
Appendi x 2, figure 2

(c) Hazard Beacon. The optical systemconsists of four 12-inch
diameter cylindrical fresnel |ens conponents of heat resistant
clear glass and two red glass color screens. These conprise
an individual optical unit for each lanp. Two separate 620-
watt, PS-40P bul bs, nmogul prefocused base, 120-volts are
used in the beacon. \hen equipped with a flashing mechani sm
the beacon produces a total of 12 to 40 flashes per mnute.
See Appendix 2, figure 3

(2) Power Supply. Primary power supply for airport rotating beacons

is either fromexisting 120/240-volt power supply or froma
separately located distribution transformer. Match, as closely

as possible, the primary circuit wire size to the lanp's rated
voltage. See Appendix 2, figure 14, for fornula to calculate wire
size and voltage drop. Wiere the separation distance between
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power supply and the beacon is excessive, booster transformers
are recommended to maintain proper voltage at lamp receptacles.

(3) Control Circuits. Airport rotating beacons are designed to
employ simple switching circuits t O energize and to de-energize
the power supply. The control system design problem varies. At
a small airport, all control equipment and circuitry is self-
contained in the power supply equipment; at a very large airport
a complex control system is needed. The two types of control
systems utilized are direct control or remote control.

(a) Direct Control. Direct control systems are controlled at
the power supply by energizing the branch circuit supplying
the power to the airport beacon. Normally, this type of
system is used for the control of rotating beacons at small
airports and for other miscellaneous associated lighting
circuits, where needed. Rotating beacons and other
miscellaneous circuits may be controlled directly at small
airports where a constant current regulator conforming to
AC 150/5345-18 is utilized for the control of medium inten-
sity lighting systems. This regulator includes a panel
which has 15-ampere circuit breaker switches. Automatic
control of the regulator is obtained through a photoelectric
switch with a built-in method of switching from automatic
to manual control. See Appendix 2, figure 15 for typical
automatic control. See Appendix 2, figure 12 foOr a typical
application of an AC 150/5345-18 regulator control panel
with direct control operation.

(b) Remote Control. Remote control systems are controlled from
a remote control panel which may be located in the cab of
the control tower or at other remote areas, using a control
panel conforming to AC 150/5345-3A. This panel contains
switches and other devices which control operating relays
in the vault from which the power is supplied through the
relay contacts to the lighting visual aid. The following
control voltages are used for remote control of equipment.
See Appendix 2, figure 13.

1 120-Volts AC. Where the distance between the remote
control panel and the vault is not great enough to cause
an excessive voltage drop in the control leads, use the
standard control panel switches to operate the mis-
cellaneous equipment power supply relays directly.

Par 9
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Use No. 12 AWG control cable. to connect the contro

panel to the power conponents in the vault. Use the
fornula in Appendix 2, figure 14, to calculate the naxi-
mum permi ssi bl e separation between control point and
vault, using the manufacturer's electrical operating
circuit.

In many cases, the use of 120-volt, special | ow burden
auxiliary relays, having the proper coil resistance, my
be nore advant ageous for expanding the existing 120-volt
AC control system than redesigning the control system
to 48-volt DC

I~

48-Volts DC. Use a | ow vol tage 48-volt DC control
system where the distance between the control panel and
the vault would cause an excessive voltage drop with a
120-volt AC control system In this system sensitive
pilot re-lay-s are activated by the rempte control pane
swi tches which, in turn, control the mscellaneous
lighting circuits. A 25 pair, No. 19 AWG tel ephone
cable is used to connect the control panel and the pil ot
relays. The DC control systemis adequate for up to
7,900 foot separation. See Appendix 2, figure 13

(c) Duct _and Conduit System  For underground power supply,

install cable runs in ducts or conduits in areas that are to
be stabilized or surfaced. Install cable runs to the top of
towers in conduit. This will provide ready access for main-
tenance, nodification of circuits, and protection to cables
during repairs of surface or stabilized areas. Provide a
reasonable nunber of spare ducts or conduits in each under-
ground bank for mintenance and future expansion of facili-
ties. Avoid routing underground duct or conduit through
areas which may have to be excavated. Assure that all duct
and conduit dinensions neet national , state, or |ocal

el ectrical codes.

Hazard Beacons

(1) Power Supply. Design the power system for hazard beacons as

speci fied under paragraph 9a(2) for the airport rotating beacon
The rated voltage of the lanp shall correspond to, or be within

3 percent higher than, the average voltage across the lanp during
the normal hours of operation. In renote areas where comercia
poweris not avail able, the auxiliary power supply shall be as
specified on the plans.
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(2) Control Circuits. Design the control circuits for hazard
beacons as specified under paragraph 9a(3) for the airport
rotating beacon. Qperation of hazard beacons installed on
obstructions of an overall height greater than 150-feet above
ground or water shall be controlled by a light sensitive device
Adjust this devise so that the lights will automatically be
turned on when the North sky light intensity reaches a level of
35 footcandl es, and automatically turned off when the North sky
light intensity reaches a level of 58 footcandles; otherw se
the light nust burn continuously. Were no special neans of
control has been recomended, a light sensitive control device
or an automatic time control switch may be used in lieu of
manual contr ol

(3) Load Contractor. \Were the contacts of the relay in the |ight
sensitive control device, or the timer switch selected for
automatic control are not rated to carry the connected |anp
| oad, design the control circuit to include a two-pole |oad
contractor relay with contacts rated for the connected |anp
load. See Appendix 2, figure 14.

(4) FElasher Unit. \Were required, design the power supply to
inciude a flashing device to flash not nmore than 40 and not
l ess than 12 flashes per mnute.

(5) Design duct and conduit systens as specified in paragraph
9a(3)(c) for airport rotating beacons.

10, | NSTALLATI ON

a. Rotating Beacons.

(1) Mouunting the Beacon. Al airport rotating beacons are nounted
hi gher than the surrounding obstructions so that the bottom
edge of its light beam when adjusted correctly, will clear al
obstructions. Beacons nmay be mounted on the roof of hangars or
other buildings; on top of control towers, when authorized by
FAA regional office; or on wooden power pole towers and neta
towers as specified in Section 2, paragraph 8a. Check the
mounting for the beacon support legs with the appropriate space
and di mensions as shown in Appendix 2, figures 1, 2, and 3,

Par 9
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(2) Hoisting and Securing.

(a) 36-Inch Beacon. Were it is inpractical to hoist the
assenbly in one piece, disassenble the beacon into two
parts as follows. Disconnect the lead-in wires fromthe
| anp changer terninal block. These are the three wires
which run up the shaft fromthe base as shown in Appendix 2,
figure 1. Renobve the four cap screws which secure the drum
to the steel plate on the vertical shaft and lift the drum
of f the base being careful not to chafe the lead-in wires.
Hoi st the base assenbly by means of a sling around the
shipping platform Rempbve the shipping platform and fasten
the beacon assenbly's supporting legs to the platform
| oosely, allowing freedom of individual notion. Backoff
the upper capped nuts on each supporting leg so that no
strain will be put on the bed plate and then secure each
leg positively to the platform Hoist the drum by neans of
slings attached to all four handles on the drum Set the
drumin place on the steel plate and secure the drumto the
base assembly with the four cap screws before renoving the
sling. As a final step, reconnect the three lead-in wres
to the |anp changer terninal block

(b) 10-Inch Beacon. If the platformor tower on which the
beacon is to be mounted pernits, the beacon shipping nount-
ing platformcan be left attached and used for hoisting the
conpl ete assenbly. If it is not possible, renove the ship-
ping platformand the mounting |legs fromthe base of the
beacon and hoi st the sem-assenblies proceeding as foll ows.
Scribe a circle on the mounting platform having a radius of
6-1/8 inches. ©On this circle select a point which will be
most convenient for the electrical power feeder wres, then
fromthis point locate two other points on the circunference
of the circle 120 degrees apart. At the wring entrance
point drill a hole for a one-inch (1.315 inches) pipe. Now,
hoi st the beacon mounting legs and securely bolt the flanges
to the mounting platformtaking particular care to center
them on the points of the circle as previously located. The
mounting leg with the nipple projecting below the flange
must be used at the drilled hole for the wiring entrance
Thread one check nut down over each nipple to within 1/2-
inch of the top of the flange. Hoist the beacon to the
platform and renove the door and donme assenbly. Place the
beacon on the nounting legs in such a manner that the pipe

Par 10
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nipples project through the clearance holes in the base of
the casting. The clearance holes are made oversized to pro-
vide for inaccuracies. Place a washer and a check nut on
each nounting leg nipple projecting through the casting

and thread each check nut down to within 1/4 inch of the
bosses to hold the beacon in place while leveling

(c) Hazard Beacon. Installation standards for hazard beacons
are found i n Federal Aviation Regulation, Part 77, and
AC 70/7460-1. Hoist the hazard beacon assenbly by neans of
a sling around the shipping platformproceeding as follows.
Scribe a circle on the nounting platformhaving a radius of
6-5/8 inches. On this circle |ocate four points 90 degrees
apart and drill four 11/16-inch hol es. Renobve the shipping
pl atform and securely bolt the hazard beacon to the plat-
form using the four 11/16-inch drilled hol es.

(3) Leveling. Leveling of each beacon is to be checked in the

presence of the engineer and nust be to his satisfaction

(a) 36-Inch Beacon. Level the beacon by adjusting the lower
check nuts on each leg support. \hen level, tighten the
three upper capped nuts on each |l eg support. Use the level-
ing boss on top of the base bed casting

(b) 10-Inch Beacon. Manipulate the bottom check nuts on each
support leg until the beacon is level and then tighten the
upper check nuts on each support leg tightly against the
bosses to secure the beacon. Use the level provided on the
motor mounting plate. Install the door and done assenbly.

(c) Hazard Beacon. Since the hazard beacon nounting platform
is accurately leveled before nounting, a check should be made
after the installation to determine that the beacon is level.

(4) Servicing. Before placing the beacon in operation,the contractor

is to acconplish the following for each size beacon

(a) 36-Inch Beacon

1l Glassware. Cean and polish all glassware, both inside

and outside, using a type of cleaner which will not
scratch the |ens.

2 Interior. Cean the interior of the beacon and check
for alignment of parts.

Par 10



Page 14

Par

10

joo

B

jon

6

AC 150/5340-21
25 Mar 71

Slip Rings. Cean and polish slip rings. Apply a very
smal | ampunt of Vaseline to the slip rings, operate about

1/2-hour, then wipe the surplus off the rings. Renove
the brushes and lubricate the chanber of the brush hol d-
ers.

Rotating Mechanism Gease gears of rotating nmechanism
where gears are accessible. Check to see if gears nesh
properly, and turn the nmotor shaft by hand to ascertain
if action of gear train is free. Check and adjust the
clutch tension. The clutch shall not be so tight as to
stall the motor when the lanp rotating element is held
fast. Fill grease fittings with grease conformng to the
manuf acturer's or engineer's reconmendations.

Brushes. Set brushes for free nmotion on slip rings, and
adjust springs to 1 or 2 pounds pressure to provide firm
contact.

Lamps. Secure lanps properly in the sockets.

(b) 10 1nch Beacon. Before placing the beacon in operation, the

contractor is to follow the same procedures above with the
exception of the follow ng:

1 Shaft Bearings_. The two bearings provided for the nmain

||\>

lw

1~

shaft are oil sealed ball bearings. No lubrication shall
be required during the life of these bearings.

Mtor. The motor and reducer assenbly used in this bea-
con may be of either the manufacture of the Bodine Elec-
tric Conpany or the Barber-Col man Conpany. Adapter plates
are furnished with the nmotor reducer assenblies to make
them interchangeable. Use the type oil recomended by
the manufacturer to oil the notor.

Lenses. Clean the | enses and the done with alchohol and
a soft cloth.

Slip Ring and Brushes. dean and polish slip ring and
brushes by wiping with a clean cloth moistened with a
sol vent specified by the nmanufacturer.
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(c) Hazard Beacon

1 Gassware. Cean and polish all glassware, both inside
and outside, using a type of cleaner which will not
scratch the lenses,

2 Lamps. Secure the |anps properly in the sockets.

(5) Beam Adjustment. Adjust the elevation of the beam after the
beacon has been nounted and | evel ed. -Make final beam adjustment
at night so that the result can be readily observed. Ad just the
beam el evation as directed by the engineer or as shown on the
plans, except in no case shall the elevation of the beam be less
than 2 degrees above the horizontal

(6) Beacon Mounting Platform. Where a beacon is to be mounted at a
location ot her than a beacon tower, and where a special nounting
platformis required, the construction of this mounting platform
and any necessary lightning protection equipment shall be in
accordance Wi th the details shown on the plans.

(7) Wiring. Make conpl ete above-ground electrical connections in
accordance With the wiring diagramfurnished with the project
plan. Install the underground cable for the power feed from the
transformer vault to the beacon site in accordance with Item
L-108, and Item L-110. Run all exposed wires in not |ess than
1/2-inch gal vani zed rigid conduit. Do not install conduit on top
of the beacon platform Install all conduit to provide for drain-
age. Secure the conduit to steel towers with "Wraplock" straps,
clamps, or approved fasteners, spaced approxi mately 5-feet apart,
and secure conduit on wooden structures with gal vani zed pipe
straps and with gal vani zed wood screws not less than No. 8 nor
less than 1-1/4-inches | ong. Use at least two fastenings for
each 10-foot | ength of conduit. Unless otherwise specified,
connect the telltale relay mechanismin the beacon to energize
t he tower obstruction light circuit when failure of the beacon
service (primary) lanmp occurs

(8) Lightning Protection. Install a lightning rod, down conductor,
and at |east one ground place or rod for each beacon tower.
Install the lightning rod at the top of the tower with the top
of the rod extending not |ess than 6-inches above the top of the
beacon. Fasten the down conduct~r cable to the surface of the
tower legs at 5-foot interval s with suitable bronze fasteners
having bronze or noncorrosive metal bolts. Sharp turns or bends
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in the down conductor are not perntted. Mke all connec-
tions of cable to cable, cable to lightning rods, and cable
to ground plates or rods with approved type sol derless
connectors or noncorrosive nmetal of substantial construction
Securely attach the down conductor to the ground rods or
plates placed at least two feet away fromthe tower founda-
tion. Drive the ground rod into the ground so that the top
is at least 6-inches below grade. Firmy attach the down
conductor to the ground plate or rod by neans of a ground
plate or clanp. Enbed the plates in the area of perma-

nent noisture. The conplete lightning protection installa-
tion shall be acconplished to the satisfaction of the
engineer. The resistance to ground of any part of the light-
ning system nust not exceed 25 ohns.

(9) Panel and Cabinet. Unless otherw se specified, furnish and
install at the top of the beacon tower or mounting platform
a circuit-breaker panel consisting of four 15-ampere breakers
mounted i n a weatherproof cabinet. This provides separate
protection for the circuits to the beacon |anps, notor
obstruction lights, and other equipnment. Locate the cabinet
on the side of the beacon platform as directed by the

engi neer.

(10) Booster Transforner. |If shown on the plans or specified in
the job specification, install a booster transforner to
conpensate for voltage drop to the beacon. Install the

booster transforner in a suitable weatherproof housing under
or on the tower platformor at the base of the tower. Mke
the installation as indicated in the plans and described in

the proposal. If the booster transformer is required for
installation in the transformer vault, install as described
in [tem L-109.

(11) Photoelectric Control. If shown on the plans or specified

in job specifications, install an automatic control swtch
at the location indicated in the plan. Use a standard
comercially available photoelectric type switch suitable
for aviation service. Install, connect, and adjust the
photoelectric switch in accordance with the manufacturer'3
instructions. See Appendix 2, figure 15. Astronomic time
switches may al so be used
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b, Obstruction Lights. Unless otherwise specified, install two
obstruction lights on opposite corners on top of the beacon tower
or mounting platform. Mount these lights on conduit extension to
a height of not less than 4-inches above the top of the beacon. A
top-mounted obstruction light on the 36-inch beacon may be used in
lieu of the two platform-mounted obstruction lights. Connect these
lights in series into the telltale circuit with the necessary relay
and wiring connections.

11. MAINTENANCE OF AIRPORT BEACONS.

a. 36-Inch Beacon.

(1) Relamping., Remove the reserve lamp from its receptacle and
mount it in the operating receptacle to replace the burned out
lamp. Mount the new lamp in the reserve receptacle. This
procedure assures dependable operation of the lamps. Reset
the lamp changer, then trip and reset it several times to make
sure it is operating correctly.

(2) Slip-rings and Brushes. Clean the slip-rings and brushes with
a cloth moistened with a solvent specified by the manufacturer.
If sparking or pitting occurs, smooth rings with 0000 sand-
paper., If the slip-rings are deeply pitted, replace or have
them turned down. Replace wornout brushes.

(3) Lubrication.

(a) Application. Do not use an excessive amount of grease
which may result in its dropping down upon the collecting
rings or other components causing trouble.

(b) Vertical Main Shaft. The main shaft is supported by two
bearings, a ball, and a roller bearing. One alemite
fitting is provided for lubricating both of these bear-
ings. This fitting is located on the side of the shaft
turntable. Use a high quality medium grade cup grease and
apply sparingly. Under ordinary operation, lubricate
once a year.

(c) Motor. Sealed bearings are provided on the motor. No
lubrication will be required.
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(d) Ring Gear. Apply a small amount of medium grade cup grease
to the ring gear.

b. 10-Inch Beacon.

(1) Relamping. Repl ace | anps in the 10-inch beacon as specified
under paragraph 11a(l)

(2) Lubrication.

(a) Application. Use caution when greasing and oilings as
specified under paragraph 11a(3).

(b) Vertical Main Shaft Bearings. No lubrication shall ever be
required for the main shaft, oil-sealed, bearing.

(c) Mtor. Use the type oil reconmmended by the manufacturer.
Ol the motor at intervals of approxinmately one nonth.

(d) Slip-rings and Brushes. Keep the slip-rings free from oil
© and dirt by wiping with a clean cloth nmoistened with a sol-
vent specified by the manufacturer. Avoid sanding if possi-
ble. Sanding produces a raw copper surface which shortens
brush life. |If absolutely necessary, No. 0000 sandpaper nay
be used, cut in narrow strips, and held on the slip-rings
with one's finger. Never use a screwdriver or other hard

instrument.  Never use enory cloth. Replace brushes showing
excessive wear.

c¢. Hazard Beacon.

(1) Relanping. When relanmping, always replace both lanps. dean
alT glassware and clean out the fixture.

(2) Flasher. During the relanping procedure, check the flasher's
contacts and the flash rate. Cean out the flasher unit.

(3) Load Contactor. During the relanping procedure, check the con-
tacts and clean out the contactor unit.

(4) Booster Transforner. Check the transformer's input and out put
voltage to deternmine that it is functioning correctly.
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TESTING AND INSPECTION. All tests on equipment shall be made in the

presence of the engineer and they must be to his satisfaction. All test
equipment shall be furnished by the contractor.

a.

Ce

Securing Check. Determine that all equipment securing screws and
bolts have been tightened.

Primary, Secondary, and Control Circuits. Test the primary,
secondary, and control circuits for continuity and insulation
resistance to ground. Use a 500-volt megger for the insulation
resistance test. A circuit insulation resistance to ground of at
least 50 megohms is acceptable.

Transformer and Feeder Fuses., Check to determine that the primary
(high voltage) fuses for transformers and feeders do not exceed
200 percent of the rating of the transformer. Secondary (low
voltage) fuses for transformer and feeder shall not exceed 125
percent of the transformer rating.

Equipment. Check equipment covered by FAA specification to deter-
mine if the manufacturers are approved suppliers. Check the
equipment for conformance with specification requirements,

Vault Equipment. Test the vault equipment as specified in Item
L-109. 1Include a check to determine that the resistance to ground
of any part of the grounding system will not exceed 10 ohms.

Cables, Wire, and Splices. Check cables, wiring, and splices to
obtain assurance that the installation is in accordance with |tem
L-108.

Beacon Fuses. Check all beacon fuses and circuit breakers to deter-
mne if they are of the proper rating.

Lamp Voltage. Check the voltage to the beacon lamp to determine
that the voltage is within two percent of the rated lamp voltage.

A voltage drop of 10 percent will reduce the relative intensity of
the lamp to approxi mately 70 percent and increase the lanp life
approxi mately 400 percent, while a 10 percent voltage increase wl |
increase the relative intensity of the | anp to 138 percent, and bea-
con lanp life approximately to 30 percent
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Beacon Rotation. Check the rotation of the beacon to determi ne that
the rotation is within 6 RPM ¥ 1/2 RPM

Lanp Changer, Check the lanp changer operation to determine that it
will function correctly when the operating |anp burns out. De-
energi ze the beacon circuit and remove the lanmp from the operating
receptacle.  Then energize the beacon circuit and note whether the
lanp changer will rotate and place the spare lanmp in operation.

Al so, check to see if the obstruction lights (if installed in the
telltale circuit) are energized. De-energize the beacon circuit and
reset the lamp changer and replace the renoved operating lamp in its
receptacle,

Lanp Focus and Beam El evation. Check the beacon light beamto
determine if the lanmp is in focus and if the beam elevation is
correct. If it is found that the lanp focus or the beam el evation
is incorrect, follow the procedures specified below in making ad-
justments

(1) Focusing. Normally, all beacons received fromthe factory are
properly focused. No focusing shall be attenpted in the field
unless it is definitely determined the lamp is out of focus
Wien refocusing is necessary, it shall be acconplished only by
qualified personnel and in conformance with the nmanufacturer's
i nstructions,

(2) Beam El evation, Final beam elevation check shall be made by
flight observation, The beacon shall be observed at various
al titudes above sone point whose distance from the beacon is
known and the altitude of the center of the Ilight beam noted
(highest relative intensity signal), The beam el evation shal
be corrected so that the center of the beamis at the altitude
commonly used by approaching aircraft, Elevation adjustnent
shal | be acconplished as foll ows.

(a) 36-Inch Beacon, The factory setting of the beacon center
is two degrees. This setting is intended for level terrain
When it is necessary to change the elevation setting, the
| anp changer shaft is raised to | ower the beam and | owered
to raise the beam The lanp changer shaft is calibrated
and marked in steps of one degree from mnus two degrees
to plus five degrees, To adjust the lanp changer shaft,
| oosen the lanp changer shaft adjustable clanp bolt and
nove the shaft up or down as desired, \en adjustnment is
conpl eted tighten cap bolt to secure the lanp changer
shaft in place
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13,

14.

(b) 10-Inch Beacon. The normal setting of the beam center is
six degrees above the horizon. Provisions, however, are
made for setting the beam center at any point between
zero and 12 degrees above the horizon. When it is neces-
sary to change the beam elevation, manipulate the two
elevation screws on each lens assembly until the desired
elevation is indicated on the marked quadrant, then lock
the screw in place.

Duct, Conduit, and Duct and Cable Markers, Check all duct and
conduit systems before the installation is completed. Assure
that conduits, ducts, and cable and duct markers are installed
in accordance with Items L-108 and L-110,

Automatic Control. Check the photometric control and/or the
astronomic time switch to determine that the "on-off" settings
are correct.

Load Contactor. Check the load contactor to determine that its
contacts are rated for the connected lamp load.

Complete System Operation Test. The complete installation shall
be tested by continuous operation for not less than 1/2-hour

as a completed system prior to acceptance. These tests are to
include the functioning of each control (manual, remote, or
automatic) not less than 10 times.

Flash Rate, Determine that the flash rate is not more than 40
and not less than 12 flashes per minute.

SECTION 3. BEACON TOWERS

LOCATION, Advisory Circulars 170/6850-1 and 70-7460-1 contain the stan-
dards for locating beacon towers.

DESCRIPTION OF TOWERS.

a,

Structural steel towers conform to Military Specification,
MIL-T-8637, and consist of structural steel parts for the basic
tower. (Standard heights are 51, 62, 75, 91, 108, 129, and 152
feet). Each tower is supplied with a telescoping ladder and a
mounting platform for a 36-inch beacon, approximately 7-feet square
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with rails and grating. The railings are punched to permt nount-
ing of a "T" cabinet on any inner surface. See Appendix 2, figure
4, for typical 51-foot tower installations.

Tubul ar steel towers conformto AC 150/5340-8 and consist of different
l engt hs of outside diameter sections of low alloy, high strength
tubul ar steel sections with 60,000 p.s.i. yield strength, welded
together to obtain a basic tower of 51-feet in height when erected

At the top of the tower is a platform (wel ded) designed to acconmopdate
a 36-inch beacon, and a safety device consisting of a cable, |ocking
clip, and belt conbination, which permts a workman to clinb the tower
and to secure himself in the event of a misstep. See Appendix 2
figure 5.

Doubl e Woden Pol e Tower. The class, type, and treatnment of poles

and wooden nmaterial for the L-801 double wooden pole tower shall be as
stated in the invitation for bids and nust conformto FAA-E-113c, It
consists of two wooden poles with a mininum top dianeter of 6-inches

2" x 4" wooden crossarm braces, and a platform conposed of 2" x 6" and
2" x 12" wooden boards, See Appendix 2, figure 6.

Prefabricateu tower structure conponents shall be simlar to or equa
to conponents nanufactured by Rohn Manufacturing Company. It consists
of two |ower sections fabricated in 20-foot lengths with one |I-foot
upper section and an 8-foot dianeter service platformwith rails and
caging for nounting a 36-inch beacon, and a steel rung |adder for
entrance to the platform See Appendix 2, figure 7 for a 51-foot

t ower .

| NSTALLATI ON.

a. Cearing; and Gading. Cear and level the site on which the
beacon tower is to be erected. Renpve all trees and brush from
the area within a distance of 25-feet fromthe tower or as called
for in job plans. Renove stunps to a depth of 18-inches bel ow
finish grade and fill the excavation with dirt and tanp. If a
transformer vault or other structure is included as part of the
installation, clear the area to a distance of 25-feet fromthese
structures. Level the ground near the tower to pernit the opera-
tion of mowing machines. Extend the leveling at |east 2-feet
outside the tower legs. Al debris renoved fromthe tower site
is to be disposed of by the contractor to the satisfaction of the
engi neer and in accordance with Federal, state, or local regulations.
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b. Excavation and Fill, Carry the excavation for the tower footing to a
m ni mum of 4-inches bel ow the footing depth. Then backfill the excess
excavation below the footing depth with gravel or crushed stone and
conpact to the required level. Install the footing plates and then
pl ace a thickness of not |ess than 18-inches of the sanme gravel or
crushed stone imediately above the footing plates in layers of not
over 6-inches. Thoroughly tanp in place each layer above the footing
plates. The remainder of the backfill may be of excavated earth
placed in layers not to exceed 6-inches. Thoroughly conpact each
| ayer by tanping. \Were solid rock is encountered, cut the tower
anchor posts off at the required length and install the holddown bolts
as indicated in the plans with the approval of the engineer. Anchor
each tower leg to the rock by neans of two 7/8-inch dianeter by 3-
foot |ong expansion or split holddown bolts and then grout each bolt
into holes drilled into the natural rock with neat portland cement.
Except as required for rock foundations, do not cut off or shorten

the footing nembers. |f the excavated material is not readily conpact
when backfilled, the engineer may order the use of concrete or other
suitable material. Install the concrete footing for tubular towers

in accordance with the manufacturer's recommendations. Do not include
in the footing height portions in topsoil layer. See Appendix 2,
figures 4 through 7 for beacon towers.

c. Erection, Strictly follow detail erection draw ngs furnished by the
manuf acturer during construction. FErect all towers in sections from
the ground up unless otherwise specified. In the final assenbly'
install all bolts and fastenings and plumb, true,square, and |evel the
structure, Take up all nuts to a firmbearing after which the bolts
may, if necessary, be cut to proper length to protrude three ful
threads, Place approved | ocknuts on each bolt over the regular nut.
Insert ladder bolts with the head to the outer face of the tower,
Install diagonal, leg, and handrail bolts with nuts on the outer face
of the tower, unless otherwise specified. Straighten bent parts before
erection without damage to the protective coating. Paint surfaces
abraded or bared of protective coating with the proper prining paint
as specified in paragraph-e below. Install the ladder on the side of
the tower adjacent to the driveway or the nost accessible approachto
the tower. FErect the tubular beacon tower in accordance with nanu-
facturer's recommendations. Locate the safety cables on the side of
the tower adjacent to the driveway or the npbst accessible approach to
the tower.

d. Lightning Protection. Install a lightning rod as described in
par agraph 10a (8) .
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e. Painting. Use the color scheme for painting towers as shown in the
pl an.

(1) Parts to be Painted. Do not treat or prime tower parts (except
those parts to be exposed to earth) before erection. Gve all
tower parts placed below ground level or within 12-inches above
ground level two coats of approved bitum nous paint. Use skilled
painters to apply the paint uniformy and free from sags, holi-
days, and smears.  Sharply define division lines between colors,
G ve each coat of paint anple time to dry before the next coat of
paint is applied. Alow a mninumof 4 days for drying on netal
surfaces, Do not paint in cold, damp, foggy, dusty, or frosty
at nospheres, or when air tenperature is below 40°F,, or start
pai nting when the weather forecast indicates such conditions for
the day. Cean all surfaces before applying paint to be sure they
are dry, free from scale, grease, rust, dust, and dirt. Apply
the nunmber of coats of paint in accordance with the foll ow ng
i nstructions:

(a) Steel Towers, Galvanized. Apply after erection,one prinary
coat of zinc dust-zinc oxide priner and one body and one
finish of white or orange paint (as required by the color
sdhene),

(b) Steel Towers, not Galvanized. Apply after erection one
primng coat of red primng paint and one body and one
finish coat of white or orange paint (as required by the
col or schene).

(2) Body and Finish Coats. Thin the above specified orange and white
ready-m xed paints for the body coats in accordance with the
manuf acturer's recomrendations. Apply the following in the
absence of such reconmendations:

(a) Body Coats, Add not nore than 1/2-pint of turpentine to
each gallon of ready-nmxed paint for the body coats.

(b) Finish Coats. Use the ready-mxed paint as it cones in the
container for finish coats.

16. MAI NTENANCE OF BEACON TOWERS.

a. Securing Bolts. Check the tower base securing bolts for tightness
and spot check other tower securing bolts during beacon relanping
procedur es.
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17.

18

Grounding System  Check all lightning systems' connections for tight-
ness and check the grounding system to determine that the designed
resistance to ground of 25 ohms, is maintained.

Paint. Check the condition of the tower paint for peeling, bare
spots, and rusting to determine if touchup or repainting is necessary.

TESTING AND INSPECTION,

a.

Structure. Check the tower to determ ne that the structure has been
erected plumb, true, square, and level,

Bolts. Check all securing bolts to determine that they have been
tightened to a firm bearing and that approved lock nuts have been
placed over each regular nut.

Painting. Check to see if all surfaces abraded or bared of protective
coating have been painted with the proper prining paint.

Lightning Protection. Check the installed lightning protection system
to determine that the lightning rod, down conductor, and grounding rod
have been installed in accordance with the project plans.

Ladder or Safety Cable. Check to see if the ladder or safety cable
has been installed on the side of the tower adjacent to the driveway
or the nost accessible approach to the tower.

SECTION 4. WIND CONES AND WIND TEE ASSEMBLI ES

LOCATI ON_AND | NSTALLATI ON

a.

Twelve-Foot Wnd Cone "A'" Frane Assembly. The 12-foot "A" frane
assenbly consists of an "A" frame and a center pivot pipe support
constructed of seam ess steel pipe. The "A" frame has angle iron

cross nmenbers welded at the bottom below, and above the pivot point
and has a braced steel footing welded to each | eg. The center pi vot

pi pe support is pivoted at its center to the "A" frame with a 1" x 18"
bolt which is secured in place with a nut and | ock washer. A cast

iron slip fitter, slip fitted for 1-1/2-inch pipe in top and 2-1/2-inch
pi pe in bottom (with set screws provided in top and bottom is provided
on top of the 2-inch center pivot support t0 secure the 12-foot wind
cone assenbly to the center support. There are four steel bars, 12
inches long, extending horizontally through the center pipe support

at the lower end for securing a cast concrete or metal counterweight
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A hole is provided at the |ower end of the center pipe support for
attaching a 12-foot length of No. 10 AWG gal vani zed coil chain for
| owering the center pipe support for maintenance of the wind cone
assenbly.  See Appendix 2, figure 8.

h. Twelve-Foot Wnd Cone Assenmbly. The 12-foot wi nd cone assenbly
consi sts of the follow ng:

(1) Wnd Cone. A standard 36-inch di aneter, 12-foot long ,fabric
wind sock.

(2) Cone Support Frame. A cylindrical assenbly of steel strap, hot
di pped gal vani zed, arranged for attachnent to the two ball
bearing housings. An outer clanping ring is provided for holding
fabric cones.

(3) Ball Bearing Assenmblies. There are two ball bearing assenblies.
Each consists of a heavy duty enclosed ball bearing held between
bearing support and bearing cover, and protected by a rain shield
on top, with a grease fitting on each bearing for |ubrication.

(4) Pipe Support. A main vertical support consisting of a |ower

1-1/2-inch doubl e extra-heavy pipe and an upper |-inch double
extra heavy duty pipe. A top fitting junction box with a I-inch
hub cover and gasket is supplied for the I|-inch heavy duty pipe.

Four lighting fixture supports, &4-foot |engths of 3/4-inch stan-
dard pipe, are attached 90 degrees apart.

(5) Lighting Fixtures. Four, deep-bow reflector units, with 3/4-
inch side hubs, designed to accept a PS-30, 200-watt, 120-volt,
clear bulb medium screw base |anp and one standard obstruction
light fixture with red prismatic gl obe designed for 100, 107, or
116 watts, 115, 120,0r 125 volts, A-21 clear bulb, nedium screw
base are suppli ed.

(6) Counterweight. The counterweight may consistof [ead weights
whi ch may be furnished with the "A" frame assenbly, or it nmay con-
sist of concrete poured around the bottom of the hinged support.
Wiere concrete is used, it shall be approximtely 12X20-
i nches by 24-inches deep; and shall weigh approxi mately 500 pounds.

¢c. Eight-Foot Wnd Cone Assenbly.

(1) Anodi zed Al uminum H nged Base Tapered Pole Wnd Cone Assenbly.
Thi s-assenbly consists essentially of an anodized al um num
tapered pole with a hinged base shaft assembly with bearing
supports, and a tubular alum num framework with bearings for
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support of a fabric wind cone, with provisions for mounting
external lighting equipment. See Appendix 2, figure 9.

(2) Hinged Steel Pole Wind Cone Assembly. This assembly consists
essentially of a hinged steel pole shaft assembly with bearing
supports, fabric cone, metal framework support between the
shaft assembly and throat of the fabric cone, lighting fixture
assembly for externally illuminating the cone, and an obstruc-
tion light., See Appendix 2, figure 10.

(3) Power Supply. Design the power supply system for the wind cone
as specified under paragraph 9a(2) for rotating beacons.

(4) Control System. Design the control system for the wind cone as
specified under paragraph 9a(3) for rotating beacons.

(5) Duct _and Conduit System. Design duct and conduit systems for
wind cones as specified in paragraph 9a(3)(c) for rotating
beacons.

(6) Electrical Connections. Make all electrical connections in
accordance with the wiring diagram furnished with the project
plans. Install underground cable (from the transformer vault
to the wind cone site) and duct for paved areas in accordance
with Items L-108 and L-110.

(7) Booster Transformer. If shown on the plans or specified in job
specifications, install a booster transformer in a weatherproof
housing to compensate for voltage drop to the lamps. Install
the booster transformer as indicated in the plans and
described in the proposal. For installation in the transformer
vault, install in accordance with Item L-109.

(8) Ground Connection and Ground Rod. Install a ground rod,
grounding cable, and ground clamps for the '"A'" frame of the 12-
foot assembly or pipe support of the 8-foot support near the
base or hinged base of the 8-foot aluminum support. Use a eop-
per or copper clad ground rod of the diameter and length speci-
fied in the plams. Drive the ground rod into the ground
adjacent to the concrete foundations so that the top is at
least 6-inches below grade. Use No. 8 AWG bare stranded copper
wire, or larger, for the grounding cable. Attach the grounding
cable firmly to the ground rod by neans of a ground connector
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or clamp. Securely attach the other end of the grounding
cable to a leg of the "A" frame, or the base of the pipe
support, with a noncorrosive netal of substantial construc-
tion, and to the alum num hinged base with a noncorrosive
metal of substantial construction which will be conpatible

with alumnum The resistance to ground shall not exceed
25 ohns.

(9) Painting.

(a) 12-Foot "A" Frane and 8-Foot Hinged Support Wnd Cone.
Apply three coats of paint (one prine, one body, and one
finish) to all exposed material installed under these itens
except the fabric cone, obstruction light globe, and |anmp
reflectors. Gve the wind cone assenbly, if painted on
receipt, one finish coat of paint in lieu of the three coats
specified. Use paint conforming to Federal Specification
TT-P-59. The color conforns to Federal Standard 595,
Aviation doss Orange No. 12197.

(b) 8-Foot Al um num Hinged Base Support Wnd Cone. No painting
is necessary for the alum num support since all alunm num
surfaces are anodized for maxi mum corrosive protection.

(10) Operation Device and Padl ock.

(a) 12-Foot "A" Frane and 8-Foot Hinged Support. Install a
suitabl e operating chain for lowering and raising the hinged
top section. Attach the chain to the pole support in a
manner to prevent the light assenbly from striking the ground
in the |owered position.

(b) Aluminum H nged Base Support. Install a braided nylon cord
tag line by knotting into the 3/8-inch dianmeter eye at the
top of the pole for raising and |lowering the top section.
Store the tag line after installation around the cleat
installed at the 3-foot, 6-inch | evel of the pole.

(c) Securing. Secure the hinged top section of the 8-foot
wind cone to the fixed lower section with a padlock. DELIVER

THE KEYS FOR THE PADLOCK TO THE ENG NEER

d. Arport Wnd Tee.

(1) Foundation. Construct a concrete foundation having anchor bolts
and nounting dinensions as shown on the plans or as shown in
Appendi x 2, figure 11. Pour the concrete so that it will rest
on undisturbed or stabilized soil. Extend the foundation bel ow
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the frost line. Reinforce the foundation with steel bars
formed and placed as indicated in the plans. The size of the
foundation will depend upon the local soil conditions. Smooth
the finish concrete surface with a steel trowel or by rubbing
to a smooth finish. Caution shall be taken to make sure the
top of the concrete foundation is level and that the anchor
bolts as well as the conduit is accurately spaced. Care taken
at this point will save considerable amount of effort later.

(2) Base. Before fastening the wind tee base to the foundation,
recheck the mounting bolts for correct spacing. Do not strain
or force out of position the base or legs to fit incorrect
spacing of mounting bolts. Mount the wind tee base over the
anchor bolts and conduit projecting out of the foundation.
Place a level on top of the base to check for levelness and
shim if necessary. Secure the base in place. Recheck level-
ness. The wind tee base must be perfectly level to indicate
true wind direction and float freely.

(3) Assembling and Mounting Tee Body. Before bolting the sections
of the wind tee body, be sure that the twist-lock plug and
receptacle connections are made. Assemble the tee body sec-
tions and mount the sections to the base in accordance with
manufacturer's installation instructions.

{4) Leveling. After the wind tee has been mounted in place,
accurately level and, if necessary, counterbalance in accordance
with the manufacturer's instructions. Do net use any substance
for counterbalance which will retain moisture or cause corro-
sion,

(5) Servicing. Before placing the wind tee in operation, the
following service checks shall be followed.

(a) Alignment. Clean interior of base and check for align-
ment of parts.

(b) Cleaning. Clean and polish slip rings. Apply a very
small amount of vaseline to the slip rings and wipe off
surplus.

(c) Adijustments. Set brushes for free motion on slip rings
and adjust springs to proper pressure.

(d) Operation. Check adjustment and operation of control
equi pnent where necessary.
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(6) Wring. Make conpl ete above ground connections to the power
supply cables and to the control cables, if specified, and al
internal connections for the operation of the lights and the
control of the wind tee. Install underground cable and duct
between the transformer vault and the wind tee in accordance

with Itenms L-108 and L-110

(7) Conduit. Run all exposed wiring or cable in not |ess than one-
inch rigid steel conduit. Install the conduit for the power
supply through the concrete pedestal and connect to the base as
indicated in the plans. Termnate the underground section of the
conduit in a bushing to protect the power supply cable. The
underground cable nmay be installed in the conduit above ground

(8) Gound Connections and Ground Rods. Unless otherw se specified
install a ground rod, grounding cable, and ground clanps for
grounding the wind tee near the bottom of the netal base. Use a
copper or copper clad ground rod of the dianeter and length
specified in the plans. Drive the ground rod into the ground
adj acent to the concrete base so that the top is at |east 6-inches
bel ow grade. Use No. 8 AWG bare stranded copper wire or |arger
for the ground cable and attach the ground rod firmy
to the metal housing under the tee by neans of a

suitabl e pressure type grounding | ug or clanmp of non- .
corrosive metal and of substantial construction. The resistance

to ground is not to exceed 25 ohns.

(9) Booster Transformer. If shown on the plans or specified in the
job specifications, install a booster transformer to conpensate
for voltage drop to lanps. Install the booster transformer in a
sui t abl e weat herproof housing as indicated in the plans and
described in the proposal. [If the booster transformer for the
wind tee is required to be installed in the transformer vault
install it in accordance with Item L-109.

(10) Painting. The specifications covering the manufacture of the
wind tee and base requires that these itens be painted by the
manufacturer. However, the wind tee shall be checked for any
rusty or bare surfaces which shall be cleaned and painted with
one prine and two finish coats to match the original finish
After erection all other exposed equipment (except the concrete
pedestal) shall be given one prime and one finish coat of chrome

yellow paint,
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Lighted Wind Tee. Lighted wind tees conform to AC 150/5345-36.

This assembly consists essentially of a metal structure in the shape
of a single stroke "T", when viewed from above, complete with a
lighting system, supporting shaft and bearings, base housing, and
the necessary electrical connections between the lamp and base. The
wind tee is a free swinging type. The body of which is made of sheet
steel and sectioned to facilitate installation. The base is of weld-
ed steel construction and is provided with gasketed removable access
panels and secured in place with screws. It is mounted on a heavy
steel support shaft with two bearings; the upper bearing is a throat
type roller bearing, and the lower bearing is a heavy duty radial
bearing; grease fittings are provided. Thirty lighting fixtures,
spaced on 12-inch centers, equipped with screw type plain aviation
green globes, illuminate the wind tee. The lamps normally used are
25-watt, 120-volt or 240-volt, A-19 clear bulb. Each section of the
tee is completely wired on the inside. Connections between sections
are made with twist lock plugs and receptacles furnished with the
assembly. Heavy slip rings with brushes are provided in the base to
carry the operating current. The wind tee serves as a continuous
day and night indicator of wind direction or landing direction. The
wind tee gives the appearance of a single green "T" when viewed at
night and a single stroke yellow "T" in the day. See Appendix 2,
figure 11. A device for no-wind return, a position indicator, or a
remote control mechanism may be added to the basic wind tee if
specified in the plans and specifications.

(1) Power Supply. Design the power supply system for the wind tee,
as specified under paragraph 9a(2), for rotating beacons.

(2) Control System. Design the control system for the wind tee as
specified under paragraph 9a(3) for rotating beacons.

(3) Duct and Conduit System. Design the duct and conduit systems
as specified in paragraph 9a(3) (c) for the rotating beacons.

19, MAINTENANCE.

a.

Wind Cone.

(1) Relamping. Replace at regular intervals all lamps and clean all
glassware reflectors and fixtures.

(2) Fabric Cone. Check the condition of the fabric cone to deter-
mine whether it should be replaced.

Par 18



Page 32 AC 150/5340-21
25Mar 71

(3) Lubrication. Check the ball bearings and the rotation of the
cone assenbly, and if required, grease the ball bearings.

(4) Securing Bolts. Check the assenbly base securing bolts for
tightness and check to see if the wiring at the hinged area has
been frayed.

(5) Gounding System Check the grounding systemto determine if it
has naintained the designed resistance to ground of 25 ohns.

(6) Photoelectric Control. Wiere applicable, check the photoelectric
control to determine if it will turn on at a level of 35 foot-
candl es and turn off at 58 footcandles at a north sky orientation.

(7) Paint. Check the condition of the paint of all steel w nd cone
supports for peeling, bare spots, and rusting to deternmine if
touchup or repainting is necessary.

h. Wnd Tees.
(1) Relamping. Replace at regular intervals all lanmps and clean all

gl assware and fixtures.

(2) Securing Bolts. Check the wind tee base securing bolts and spot
check other wind tee securing bolts for tightness during the
rel anpi ng procedures.

(3) Paint. Check the wind tee paint for peeling, bare spots, and
rusting to determne if touchup or repainting is necessary.

(4) Lubrication. Because of the relatively |ow speed of all noving
parts in the tee and the intermttent operation, the assenbly
will require little attention. However, a system of periodic
i nspection and greasing should be established not |ess than every
six to 12 nonths, depending on the operating conditions.

(a) Mdtors. Mtors with wool-packed bearings are oiled at the
factory and for nornal service shall not be reoiled during
the first year. Reoil for normal service with 30 to 70
drops of a good light (SAE-20) or medium (SAE-30) mneral
lubricating oil. Over-oiling is as undesirable as under-
oiling. Mtors having ball bearings are packed with grease
sufficient for about two years of normal service. At the
end of that time, the bearings shall be cleaned thoroughly
and repacked about one-third full with a good grade of ball
bearing grease.
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20.

21,

(b) Gear_Reductor. At regular inspection intervals, drain
and refill the gear reductor using |lubricant recommended
by the manufacturer.

(c) Horizontal and Vertical Shaft Bearings. Gease the
hori zontal and vertical shaft bearings at regular inspec-
tion intervals with alemite grease, or equal, using the
alemite fittings furnished on the main horizontal and
vertical shaft bearings. Use a small anpunt of grease on
t he open spur gears and main level gears. Do not over
grease,

(5) Slip-rings and Brushes. Both the slip-rings and brushes are

extra large capacity. Normally, no trouble should be experienced.

An inspection should be nade, however, at regular intervals.
Repl ace brushes if worn. Sand slip-rings if pitted.
Use sandpaper no coarser than No. 0000.

(6) Cutch-Brake. The clutch-brake shall require no adjustnent
throughout its life. However, if trouble develops or a loss in
torque is noticed, a check shall be nade in accordance with the
manufacturer's instructions. Since this is a dry friction
clutch-brake, oil and grease shall not be allowed on the nmagnet
and armature contact surfaces as decreased torque will result.
Any oil or grease that does reach the friction surfaces can
easily be removed by cleaning with a solvent specified by the
manuf acturer. Do not drench the friction material. Grooves on
the magnet or armature surfaces, after a period of operation, is
normal wear. Do not nmachine either the armature or nmgnet con-
tact surfaces to renove these grooves. Replace worn clutch
brushes with those recommended by the manufacturer.

TESTING AND I NSPECTION. The instructions in paragraph 12,
should be followed for testing and inspecting wind cone and wind tee
operati on.

SECTION 5. OBSTRUCTI ON LIGHTS

LOCATION.  Advisory Circular 70/7460-1 contains the criteria for |ocating
obstruction |ights.

a., Selection Consideration. Use the single obstruction light at all
| ocations unless the double obstruction light can be justified due to
special siting conditions.
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Gbstruction Light Installation. CObstruction lights are installed on
all obstructions which present a hazard to air commerce. They warn
airmen of the presence of an obstruction during hours of darkness and
during periods of limted daytime visibility. An obstruction's

hei ght, size, shape, and the area in which it is located deternines
the position of lights on the obstruction and the number of lights
required to adequately light the obstruction to assure visibility

of such lighting froman aircraft at any angle of approach. Stan-

dards for deternmining obstructions to air comerce are contained in

FAR Part 77.

Power Supply. Design the power supply system for obstruction lights
as specified under paragraph 9a(2) for the airport rotating beacon
and as specified under paragraph 9b(1) for the hazard beacon

Control System Design the control system for obstruction lights
as specified under paragraph 9a(3) for the airport rotating beacon
and as specified under paragraph 9b(2) for the hazard beacon

Duct and Conduit System Design the duct and conduit systens for
the obstruction light as specified in paragraph 9a(3)(c) for the
rotating beacon

22. I NSTALLATI ON

a.

Par 21

Placing the Obstruction Lights. Install single or double obstruction
lights as specified in the proposal and shown on the plans. Munt
the obstruction light on poles, buildings, or towers approximtely

at the location shown in the plans. The exact |ocation shall be as
directed by the engineer.

Installation on Poles. \here obstruction lights are to be nounted

on poles, install each obstruction light with its hub at |east as
high as the top of the pole. Run all wiring in not |ess than one-
inch galvanized rigid conduit. If pole steps are specified, instal
the lowest step 5-feet above ground level. Install steps alternately
on d'iameterically opposite sides of the pole to give a rise of 18-
inches for each step. Fasten conduit to the pole with galvanized
steel pipe straps secured by galvanized lag screws. Paint the poles
as shown on the plans and specifications. Wen obstruction lights
are installed on existing telephone Orf power poles, install a large
fiber insulating sleeve of adequate dianmeter and not |ess than 4-feet
long so that it will extend 6-inches above the conductors on the upper
crossarm and at |east 18-inches bel ow the conductors on the bottom
crossarm in accordance with the plans
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Instal lation on Beacon Towers. \Were obstruction lights are installed
on beacon towers, mount two obstruction lights on top of the tower
using one-inch conduit. Screw the conduit directly into the obstruc-
tion light fixtures to support them at a height of not |ess than 4-
inches above the top of the rotating beacon. |f obstruction |ights
are specified at lower levels, install not |ess than 1/2-inch gal van-
ized rigid steel conduit with standard conduit fittings for nounting
the fixtures. Munt all fixtures in an upright position in all cases
Fasten the conduit to the tower menbers with "wraplock" straps, clanps,
or approved fasteners spaced approximately 5-feet apart. Apply three
coats of Aviation Orange paint (one prime, one body, and one finish
coat) to all exposed material installed under this item except ob-
struction |ight globes.

Installation on Buildings, Towers, Snpbkestacks, etc. \Were obstruc-
tion lights are to be installed on buildings or simlar structures,
install as shown on the plans. Mount the hub of the obstruction
light not less than |-foot above the highest point of the obstruction
except in the case of snokestacks, nount the uppernost units not |ess
than 5-feet nor nmore than |lo-feet below the top of the stack. Fasten
the conduit supports to wooden structures with gal vani zed steel pipe
straps secured by 1-1/2-inch No. 10 gal vani zed wood screws. Fasten
conduit to masonry structures by the use of expansion shields, screw
anchors, or toggle bolts using No. 10, or larger, galvanized wood or
machi ne screws. Fasten conduit to structural steel with straps held
with not less than No. 10 roundhead machine screws in drilled and
tapped holes. Locate the fastenings approximtely 5-feet apart.
Apply three coats of Aviation Orange paint (one prinme, one body, and
one finish coat) to all exposed material installed under this item
except obstruction light gl obes

Series Insulating Transforners. The L-810 obstruction |ight does not
include a filmcutout; therefore, an insulating transformer is required
with each series lanp. Double series units of this type require two
series insulating transformers. The transformer may be housed in a
base or may be buried directly in the earth, as shown on the plans.

Wring. Mke conplete electrical connections from the underground
cable or other source of power in accordance with the wiring diagram
furnished with the project plans. |f underground cable is required
for the power feed, and if duct is required under paved areas, instal
the duct and cable in accordance with Items L-108 and L-110. Instal
overhead line wire from pole to pole, where specified, conformng to
Federal Specification J-C 145

Lanps. Install one or two lanps, as required, conformng to the
equi pnent in Section 1, paragraph 6ee(4).
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MAI NTENANCE. Obstruction lighting shall be visually observed at |east
once each 24 hours, or checked by observing an automatic, and properly
mai nt ai ned, indicator designed to register any failure of such lights

[f the obstruction lighting is not readily accessible for the above visua
observation at | east once each 24-hours, an automatic al arm system maybe
installed. The side, or intermediate obstruction lights, may be excluded
fromthe alarmcircuit, provided the signaling device will indicate nal-
functioning of all flashing and rotating beacons and all top lights regard-
| ess of their positions on the obstruction and that all other obstruction
lights nounted on the obstruction are visually inspected once every two
weeks.

a. Relamping. Replace all the obstruction lanps at regular intervals
after they have been in operation for 75 percent of their nornal life.

b. Rated Lanp Voltage. Check the lanp voltage at the |anp socket to
assure that the rated lanp voltage corresponds to (or is within 3
percent higher than) the average voltage across the lanmp during the
normal hours of operation and provides satisfactory output. Cean
all lenses, reflectors, and clean out the fixtures.

c. Booster Transformer. Check the input and output voltages to determ ne
that the transformer is furnishing the correct rated |anp voltage to
the obstruction light sockets during each relanping procedure

d. Automatic Control. Obstruction lights installed atan overall height
greater than 150-feet above ground, or water if so situated shall be
controlled by a light sensitive device, or shall operate continuously.
Check each light sensitive control device to assure that it will turn
on at about 35 footcandles and turn of f at about 58 footcandles, when
oriented toward a north sky light intensity. Under normal conditions
either a light sensitive control device or an automatic time contro
switch may be used to control the obstruction lighting

e. Load Contactor. Check the operation of the contactor and inspect the
contacts to determine that they are not dirty or pitted. Cean out
the unit.

TESTI NG_AND I NSPECTION. Test and check the conponents of the obstruction
light installation as specified by applicable paragraphs under paragraph
12 for the rotating beacons. |f the obstruction lights are installed in a
series circuit, check the insulating transformers to determne that each
obstruction light is connected to the proper rated transforner
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APPENDIX 1, BIBLIOGRAPHY.

1. Obtain copies of the following publications from the Department of
Transportation, Distribution Unit, TAD-484.3, Washington, D.C. 20590.

a.

b.

AC 150/5340-5, Segmented Circle Airport Marker System.
AC 150/5345 -1B,Airport 51-Foot Tubular Beacon Tower.,
AC 150/5345-2 Specification for L-810 Obstruction Light,

AC 150/5345-3A, Specification for L-821 Airport Lighting Panel
for Remote Control of Airport Lighting,

AC 150/5345-6, Specification for L-809 Airport Light Base and
Transformer Housing.

AC 150/5345-7A ,Specification for L-824 Underground Electrical
Cables for Airport Lighting Circuits.

AC 150/5345-12A, Specification for L-801 Beacon.

AC 150/5345-13, Specification for L-841 Auxiliary Relay Cabinet
Assembly for Pilot Control of Airport Lighting Circuits.

AC 150/5345-18, Specification for L-811 Static Indoor Type Constant
Current Regul at or Assembly, 4KW; with Brightness Control and Runway
Selection for Direct Operation.

AC 150/5345-22, Specification for L-834 Individual Lamp Series-To-
Series Type Insulating Transformer fOr 5000-Volt Series Circuit.

AC 150/5345-26, Specification for L-823 Plug & Receptacle Cable
Connect ors.

AC 150/5345-27A, Specification for L-807 Eight-Foot and Twelve-Foot
Unlighted or External | y Lighted Wind Cone Assemblies,

AC 150/5345-36, Specification for L- 808 Lighted Wind Tee,
AC 170/6850-1, Aeronautical Beacons and True Lights.

CAA-291, Specification for Beacons, 36-Inch Rotating, Doubl e Ended
Type.

FAA-E-113c, Pol es, Wod, Treated,
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q. CAA-446, Specification for Code Beacons, Style IV, with red color
filters.
2, Obtain copies of the following Federal specifications and standard from
the Business Service Centers of General Services Administration Regional
Offices,

a. W-P-115, Panel, Power Distribution.

b. WW-C-581, Conduit, Metal, Rigid; Coupling, Elbow; Nipple, Electrical
Conduit, Zinc-Coated.

¢c. J-C-30, Cable and Wire, Electrical (Power, Fixed Installation).

d., J-C-145, Cable, Power, Electrical and Wire, Electrical (Weather-
Resistant),

e. TT-P-102, Paint, Oil: Titanium-Lead-Zinc and 0il, Exterior, Ready-
Mixed, White and Light Tints.

f. TT-P-59, Paint, Ready-Mixed, International Orange.

g. TT-P-641, Primer Paint, Zinc Dust-Zinc Oxide,

h., TT-R-191, Red Lead, Dry and Paste-In Oil.

i, TT-L-215, Linseed 0il, Raw (for use in Organic Coatings).
j. TT-D-615, Drier, Paint Liquid.

k. TT-T-801, Turpentine, Gum Spirits, Steam Distilled, Sulphate Wood,
and Destructively Distilled,

1. Federal Standard No. 595, Colors.

3. Obtain the following military specifications from Commanding Officer, Navy
Supply Depot, 5901 Tabor Avenue, Philadelphia, Pennsylvania 19120,
Attention: Code CDS.

a. MIL-T-8625a, Anodic Coating for Aluminum and Aluminum Alloys.

b. MIL-T-8637, Tower and Extension, Aerial Navigation Beacon,
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4. Cbtain copies of the following FAA advisory circulars and Federal
Avi ati on Regulation, Volume XI, from the Superintendent of Documents,
U S. Government Printing Office, Washington, D.C. 20402. Send a check
or noney order with your request made payable to the Superintendent of
Docurments in the amount specified below for each copy. No. c.o.d.
orders are accepted.

a. AC 150/5370-1A, Standard Specifications for Construction of
Airports. Price for each copy is $3.50.

b. AC 70-7460-1, Obstruction Marking and Lighting. Price for each
copy is $.60

c. Federal Aviation Regulation, Volume XI, Part 77, Objects Affecting
Navigable Airspace. Price for each copy is $2.75.
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Nt Panal SANDY CLAY 2.0" | 8-0" | 27° | 5-0" 0 8 | .280" 51" 19" | 1t 19" [ %3 K 36 | 1020
" Rox WEDIUM GLAY | 2-2 | vy | er° | 576 3,635 0
1l . HARD CLAY 1-107 | 40" | 27" [ 4%0" 8,765 10
Mounting Piate see > 1]~ Reinf. Hondhole & 1" SOFTCLAYTOP| [ . N § 13,660 "
Detall = 1| W Wirs Sup. Bracke! < P e e L s 24,260 0 Notes:
vy N - 34,900 ] '* The some onchor bolt cluster Is used for both square and round footings.
Vg’ 4"Flot HRIRNS 35,920 250" . e
= H 2. Top of footings ore fo bottom of topsoil Increase “0* for thicknass af
= 2 topsoil and desired helght of footing above arade .
g = The pol ! show of locol buckiing or evidence of folure when
ili i outit O e 00 poeds " spoted rcmsmreghs o ha 1 of 1 ekt i e boltom o tha sl 3 Moment af battam f tower 35,920 by
\ ~ sacured.Upon release of Ihe boad,pole must return to ifs orignal location with 00 4. Dimensions for bose plate , onchor bolts , and footings conform fo
| | permanent set in the pole Eq. deflection upon release of load s 0 dicnunul:n‘ul shown on this shee! unless otherwise specified for special
| . soil conditions .
: | Sky Wolk 314 8. The lightning rod installed on the tower I either galvanized
i steel , copper, or copper - clad ond drawn fo o point. It extends
| | Mounting Plate at leost 6"cbove the highest point on the beacon.
: i see Detoil 6. Dimensions for both footings ore minimum dimensions,
2Pips (tyR) : l' 7. The voids between the base plate ond the concrele footing ore
b seoled with grout ofter installation of the tower.
o
o=
Low Allo, Srength Stesl
Wim 687500 % T Shrenain. . .
|~ Safety Cable HINGED ACCESS g ¥ 2"Flot MS. T 2k D er
DOOR
= i g :
T
ol BASE PLATE o Li =
M BT) T a9
0 |~ Sofely Coble Lakch X :) -
| ly 2 o
7'-0" plo. el 4, K
I MOUNTING PLATFORM t L I R SCH
Ses Noted | ke COLOR SCHEME
Ryint. Hond Hole zz Oronge
4e isele & L-810 Single Gbstruction While
0p of Beacon Drum
- See Not 2 EANEL 80X {
- o v —Ses Nols 8 Motor ’ Cuwnz.ot:oﬂ'fm 1o |—|
Vi e Suppor! every ————r” Lomp Chenger Toll Tale item P of Stondord
1* Support Brackel \ o Specltcalon for Conatrictin i
r d Tarminol Block~ [~ N of oirports.
inBeccon Base \| _\ YT
O\ } Beacon Bose HOR BOLT CLUSTER w
! / ( SEE TABLE 3) {SEE TABLE 1)
: (ENotes 2686)
v o
[ O [ I
) Wire Terminol Block in accordonce ¢ [ SeeNote |
Satety Device with manufacturer of Rototing
Alrport Beacon Instructions. o'
) —
Rint Hand Hole \_/
obinet on o
oxe latform ok
oy LYECALFOOTINGS L. ]
o Sarvice Remove . Tower B -
. umper g
bi o anes avowre LYPICAL WIRING DIAGRAM o
( —1 1+No.6 Bare Copper Ground
T Cocomed Wire to Lightning Rod o o
2" 12"
_—~ Ground Rod
TING PLATE _W/HOLES FOR 36"
T IRPORT MOUNTING PLATE W/HOLES FOR 36
TOWER ROTATING DRUM_TYPE AIRPORT BEACON
(SEE TABLE 2)
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POSITION OF
6/ BEACON MOUNTING LEGS

.

2"x 4" BELOW& T
[ty |
] t

OBSTR. LIGHT

LIGHTNING ROD—Q’?—: o) ;
]

N Q)

o 1-6"
T

o )

~ =

, i = SUPPORT PO LE
Nl

N N ..

1%6" ® HOLE

3"x 5° COPPER CLAD
LIGHTNING ROD-CLAMP
TO POLE W/STD.
CONDUIT FITTINGS

/— 2"x 12" \—

PLATFORM PLAN

OBSTR. LIGHT L-810

WIRED INTO TELL - TALE
2'x 12" BEACON CIRcuIT

BASE L 1" RIGID GALV. CONDUIT
18/8" HOLE

0" MIN

TYPE LB CONDULET
/8 O THRU BOLTS
W/WASHERS

#6 AWG BARE
STRANDED GREL;NO\,
WIRE CLAMP TO BASE
OF LIGHTING ROD

I” CONDUIT W/2 10 AWG

POLE STEPS-18 0.C
ALTERNATELY EACH
SIDE OF POLE

2-35' POLES MIN.TOP
DIAMETER 6" CREOSOTED
2 # RETENTION

4

=

B

8/8"x 8 COPPER CLAD

GROUND ROD

_J CABLE

A
FUSED [——BOTTOM POLE STEP
WEATHERPROOF (@ 8 FROM GROUND

SAFETY SW ITCH
30 AMP. W/LOCK

12" GALV. RIGID
CONDUIT

2-Ycmgawe
3 KVA L-824

DETAIL"A" DOUBLE POLE MOUNTING

FOR L -801 BEACON

FIGURE 6,

ALL WOOD POLES AND MATERIAL
TO BE TREATED PER FAA-E- |I3¢

OBSTR. LIGHT GLOBE

2'"x12

26"
2% 4"

NAILED LA P
JOINT 2'x 4~

2" q"

LAP
JOINT

A — s/e" THRU BOLT

W/WASHERS

: -h\ POLE STEP

ENO VIEW

18"
TYP

DOUBLE WOODEN POLE BEACON TOWER
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Z xTpuaddy
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AC 150/5340-21
25 Mar T1

MOUNTING FOR 36"

BEACON
MK NO.JR: 52 BRAGE CLIP
o SEE HANDRAIL SUPPORT DETAIL ° ALLOW FOR DRAINAGE
/- HANDRAIL ANCHOR BOLT ° PAL NUT
FE[ =) \\gj \B/l
il H WiV 4" EXPANDED M ETAL CONCRE TE o~ GROUT
' > H HANDRAIL GRATING WELDED TO PLATFORM “’M_‘ e
! B " con
:6 — :; /suPPom MK. PANELS i
—— h g ¥ NO.R-1 .
— 7 \ Ty ] GROUTING AND DRAINGE
It e 0 i INFORMATION
g ', PN‘ 35 i
I i
I~ e i —-‘ % i % SANEL pK PANEL FRAME
L L 1R - 1) — .
c . A’_‘ i NO. PN-'35 TRAP DOOR BOLTS
(NCZ ] 5 ¢ i
. % i
(Al F115 L6,
B8oLT BOLT REQD. y a7 o
(BOTH ENDS ) = %
Lx15 W/ WASHER -, s>
KNEE BRACES REQD (TYPICAL NN 1%y 4", 6 BOI T SSEF SECTION
“MK.NO. KB-8 ; :\ 6 PLACES) @ J$ a@ > L 3 noveLe wr ©-C
| \-SECTION 5 W ig=N TRAP DOOR DETAIL
STRAIGHT N
SEE TRAP DOOR
| EE—
DETAIL ——— PLATFORM TRRPDOOR MK.NO.TD-5
PLATFORM SECTION (HASB FOR PRDLOGK %t PROVIDED )
NOTE: IF PROVIDED ON SECTIONC - C - PANEL MK. NO. PN-25 7
ERECTION DRAWING, |-AT END CLIPS,USE g
HORIZONTAL BRACES  \,/ HOLE NEAREST TO e 7
ARE TO BE INSTALLED FLANGE PLATE I;.O SOLID LEGS +
IN TOP HOLE OF % ¥ SOLID BRACHS o )
TOP CLIP § v 6L SPA(EES WELDED F3 L
=22 4 xal"x ¥ FLANGE 'S E
AT INTERMEDIATE ¥8 A o |
CLIPS ,USE TOP 12- § x 2§ FLANGE BOLTS| o
AND BOTTOM SLOPE CHANGE AT THIS POINT
HOLES CENTER BRACE - 2"WPIPE LEGS «f
BOLT CONNECTION o2 >< 4157 x1§ x5 BRAGES: s 9 =
|ws LogL 9
3gg 75- ;x.I‘BR.BQL’TS 5 _;‘g
NOTE: TOWER LEG F mg >< 5x 51:-“ FI..ANGE | &1 5 ::.%
MUST ALWAYS BE 3 12- 8x 2§ FLANGE PR E:
ASSEMBLED WITH BOLTS o A
DRAIN HOLE AT 29 PIPE LEGS TN
BOTTOM cf’ 4 'i""z_"i BRACGES -
ot D - 5oy en soLts z
NOTES w2 . i,
a5 & 5x5x 3" FLANGE'{'S z
|. FACE MOUNTED LADDER Ng’ Z’ >< * ;‘ - t S
DRAIN HOLE TO BE PROVIDEO, TO 3 2-§ 323 FLANGE '8
UNDERSIDE OF TRAP BOLTS u

o

N\ AT END CLIP,USE
HOLE NEAREST TO
FLANGE PLATE

TOWER ASSEMBLY

NOTE' PLATFORM STEEL HOT- DIPPED

-GALVANIZED AFTER FABRICATION.

DRAIN HOLE PROVIDED TOWER
AT BASE OF EACH LEG
OF EACH SECYON

o

LEG

& u - BoLT wiTH

NUTS AND PAL NUTS

SEE PLATFORM
SECTION

W HANDRAIL SUPPORT DETAIL

<45.’—Ir~ 45%
(,

o

TO TOWER “'S\I‘V—-tﬂ' DIAMETER
: ] 8oLT CIRCLE

ANCHOR BOLTS
DETAIL

-
g —
"TOWER LEG

DOOR

. TOWFR DESIGN THIS
TOWER TO SUPPORT
ONE ROTATING BEACON
AND ONE PLATFORM AT
AT TOP

s rass,

3. E.LLA. WIND LOADING= 30 P.S.F.

O.FSFSET FLANGE

RN

TOWER ELEVATION

LADDER SPLICE

"~ LADDER BRACKET

¢ ~
~MIDDLE BRACKET ON
I 50 LADDER SECTION!

ONLY'

— - ¥'x1L’ FLAT BaR SIDE
RAILS

—1 £ of eouts

A2

Fail” eours

)

LADDER OETAI L

FIGURE 7, PREFABRICATED—BEACON—TOWER_STRUCTURE,

Append ix 2
Page 7 (and 8)

LADDER
BRACKET

SEE ANCHOR BOLTS
e DETAIL
el L
= ) VAR
3 - / TOWER AXIS

FOUNDATION LAYOU T

NOTE
WASHERS PROVIDED FOR ALL
SLOTTED HOLES

— SADDLE CLAMPS USED WITH
123" 0.D. SIDE RAILS

~~_. 3, 3"
§ 19 BOLTS

€ =N

~“LADDER BRACKET

U-BOLTS USED WITH 3 3,
0.6 OR GREATER SIDE
RAILS

DOUBLE NUTS (TYPICAL )

| I
4l
..L. 4
FX 14 BOLT PAL NUTS
SECTION A- A (TYPICAL)

LADDER BRACKET DETAIL

LADDER BRACKET “A” TO BE USED
WITH LEG 0 D'S OF 4 4 ’; AND 65’
LADDER BRACKET "B" TO_ BE USED
WITH LEG 0.D S OF |"-3$AND 5'36'

q ——————

SECTION B-B %

LADDER DETAIL

ORIENT LADDER TO SUIT
CONDITIONS

e
—— |
\

PLAN VIEW



#12 - 600V j !
Type S Coble | See Detail
|| Guy Bracket
1
1"x 18" Bolt
1,_ ;_ with locknut
+4- -
' 1
r- N
:"; o8 35 ! £'x3F 8 Woshers
quo H \‘ with 1° Hole
|
Lo -3 L Type cos 398
i T'yp. ¢ or fquol
Conduliet $ee Detoll 18"
or Equal
1* Conduit
Conduit
Strop
<
HINGE DETAIL
§ steel Plate _@_ _$_
-\ . ' ) ’ M
.
-
L]
== = o
I
Weld 3* $td. Steel Plu\
{ Gussets
%. ® Hole for '
Opercting Chein
1 L
=3 ]
T I

DETAIL °D°

2

Append ix 2
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§ Steel Piate r— T__,T__% _]_‘

W 14 8 How “ 3
2-1¢ @ Holes~J . - RN S P
L] o] 1

GUY BRACKET DETAIL

Pipe Wal
e b
#12-600V Cable 2 £, Type g

AN

AN ]

AAALST s
10°
9

2 e

Sieeve

DETAIL *¢*

NOTES

Install sieeve fOr \{ pipe, use sieeve ond shiw
insert for I pips. (Shim t o be furnished only
upon request .)

Supply 12 feet of No. IO gelvanized coil chain,
l-t x 2’ bolts with 2 nuts and 2 washers.

Pipes to be standeord seamless steel.

All unbolted joints to be continuous welded by
electric ore.

Conduit t 0 be furnished by others.



GROUND INSTALLATION

POSITION FOR SERVICING

}!’ 2 §'9 Grd. wiee Conguit

RECOMMENODED
EQOTING DETAIL

¥ x 3¢ Bent Plote

b

SECTION Y-Y

Guy Brocke! weided F
1o tapered washer f j
grooved to fit pipe. lgmz ==
Assembly welded
to pipe.

3" std. s.omlou’/

Stool Pips,
8'- 10’ long
j 4.
i b
SECTION X-X
o ‘§ ¢ U Bolt

~6. (8.2°

8-10°

Waeld

6 Sot Screws — —
3" ¢ x 2° long e
with Lock Nuts -

Detail *C* "

D

[

o

[

2-3" 4" b
1'-6° long

SECTION Z-2Z

3

Drill ond Top
for 1* Nipple

2
:
H
—3
[
Detait 'el{._] 1\| i O Hole

2
o

3° Std. Seamiess
Steel Pipe —

3

4-§ 6 Bars

length os requi By
not painted. A
(For Y

counterweight )

"A" FRAME

A" Hole tor
Operating Chain

A

PIPE SUPPORT

FIGURE 8. "A" FRAME WIND CONE ASSEMBLY




TUBULAR ALUMINUM WIND CONE SUPPORT

REMOVABLE 36" DIA. X 4'~4" LONG FOR 12' WIND CONE
TOP CAP 18" DIA. x 3'-0" LONG FOR 8 WIND CONE
1 " i.p.S.
Pl FABRIC WIND CONE

36" DIA. X 12'-0" LONG

(OR 18" DIA. x 8'-0" LONG) L-810 OBSTRUCTION LIGHT ¥4 ALUMINUM CONDUIT
é EXTENSION
A : A
SPLICE Boxﬁ\SNIELDED-FACE
U

SEALED BEARINGS
ROTATE 360° \ |
TAG LINE EYE —————=!
BOLT WELDED TO

POLE SHAFT FLOODLIGHTS, (4)
A SPACED 90° APART
CONSTRUGTION: (4) ANCHOR BOLTS REDUCING BUSHING
ALL ALUMINUM. EXCEPT " x 36” STEEL s 1% -1'% 1.P.S
FASTENERS ARE STEEL i

CADMIUM -PLATED

«——TUBULAR ALUMINUM

FINISH: ALL COMPONENTS WIND CONE SUPPORT

ANODIZED NATURAL OR
ORANGE -YELLOW COLOR FOR
CORROSION RESISTANCE L

A

BRAIDED 6 DIA. X 35 FEETL__ .
NYLON TAG LINE FOR LOWERING 2

15° s@

—— CONCRETE FOUNDATION MAY
EXTEND ABOVE GRADE TO

THE POLE FOR SERVICING "f ANY CONVENIENT HEIGHT

' - '<|> T WIND CONE ASSEMBLY &
HIGH -STRENGTH ALUMINUM = . -1
6063 = T6 POLE SEAMLESS L ‘_’;/WELDED PIVOT CASTING OF (W Lm“ LIGHTING ASSEMBLY
SPUN TAPERED 6" x 4' 0.0. "ALMAG 358" T2 3
X .188" WALL. |

| s DIA. STAINLESS STEEL
ROLL PIN.

AN
STAINLESS STEEL HEX HEAD CAP | SN — 1L
SCREW '," NC x 3" AND 5'-0" RPN
STAINLESS STEEL NYLOCK OR MORE N ~ELECTRICAL GONDUIT

HEX NUT

NTELESCOPING TUBULAR GONSTRUCTED, :’gs (';;‘:"‘&';‘;3 SYSTEM
POLE REST TO KEEP WIND CONE

FRAME OFF GROUND DURING
SERVICING | 2" AND 27 | . P
T ALUMINUM PIPE. SCHEDULE 80,
ALLOY 606!-T6.

"1

CLEAT WELDED TO POLE -
SHAFT FOR STORAGE OF _—\a |l

TAG LINE

¥, BOTTOM PLATE
WITH NEOPRENE
BUMPER

HINGED BASE
CAST "ALMAG-35"

ELEVATION FOUNDATION DETAIL PATENTED HINGED BASE
. , SCALE: 1/10 INCH = | INCH FOR SERVICING
SALE: T 10 FROM_THE_GROUND

FIGURE 9, ANODIZED ALUM NUM W ND CONE ASSEMBLY
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PIPE ARM, - OBSTRUCTION LIGHT
“\ "
i\ 36
A
'\“ FOUR LIGHTING FIXTURES
4'-6" W WITH 150- WATT LAMP
"W
BALL \\ RIGID STEEL CYLINDRICAL SUPPORT
BEARING |} _4(‘
— - ™ FABRIC SOCK
BALL 18"DIA. X 8' LONG
BEARING \
\
SLIP / \
FITTER \
\
:" PIVOT POINT OF HINGED STANDARD
$—HINGED STANDARD
OUTSIDE OF POLE BASE y);}

X
\
W

\r&—POSITION OF FIXTURE
" LOWERED FOR SERVICING
[\
L)
iz

MIN. FOUNDATION SIZE

FOUR ANCHOR BOLTS, 3.0" LONG,
/LOCATED ON 8" DIA. CIRCLE - MUST
1 - -

PROJECT 2" ABOVE CONCRETE

FI GURE 10. TYPE |,

El GHT- FOOT W ND _CONE ASSEMBLY
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120/240 VOLT\ — . ;
2 WIRE AC. r —_ 1
SUPPLY -ﬂ L= = " } BEACON
P! & A 1 WIND CONE MULTIPLE
. 1 + : AUXILIARY
BREAKER I — -} 0BST LIGHTS CIRCUITS
25 — 1 og ] Y MISC. OR SPARE
AMPERE = '
NEUTRAL TERMINAL
:uro:mc TIME OR 7 | BLOCK l AUXILTARY BREAKERS 15 AMPERE
HOTO - ELECTRIC SWITCH x
RUNWAY POWER BRIGHTNESS SELECTOR IGHTNING ARRESTORS
CONTROL SWITCH | J/ I LIGHTNING
830

L8n ”—’: 810 8100

I POWER AND CONTROL CABINET J

L e p—

WIRING DIAGRAM FOR SUPPLY REGULATOR

TO BEACON,WIND CONE,0BST LIGHTS,
AND ETC..

3wRE 120/240 Y,

voLT T

SUPPLY _: 8 A
L]

H 2 -8 3000v
' UNDERGROUND

» PROTECT WITH GALV. RIGID
TO RUNWAY LIGHTS CONDUIT _THRU WALL AND 4 - 8 3000V UNDERGROUND
DOWN 12" BELOW GRADE ,CABLE TO WIND CONE AND
RUNWAY MARKER LIGHTS

MAIN CABLE TO BEACON
BREA! ¢ \
1
(] \
OFFICE REGULATOR
a o] I ASSEMBLY
1 WITH BRIGHTNESS
PLAN L COUNTER 7 CONTROL AND
—_— 4 RUNWAY SELECTOR
1 1
WAITING ROOM /
i
N
120/2 40 VOLT /
SUPPLY STORE
roow /|
/
N\ e
SECTIONA-A
DETAILS OF OFFICE PLAN

REGULATOR LOGAT ION

FIGURE 12. L-811 REGULATOR CONTROL
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F VNG NG - 240 Vi
i 120/240 VOLTS
] EE oasmuc'nou;'\mmbaz; 2 sﬁpgu
4-SPST TOGGLE 1 LIHTS | © OL PANEL
SWITCHES : H r 1
1 | AL " ot
1 1 B! =~ A
: | [ci~ o 1
1
| (T | e sen
- - - 1 ]
- - -
( 71
18
LOAD CONTACTON\W
1 14
BEACON -+ 7a W
3

-2
LOAD couucron\__f'j_J

loF
WIND cone————’q:‘f‘ TIA

VAULT POWER SUPPLY
120/240 VOLTS

r-- 1
k E | r<a Y 1]
T
. F e ”‘.IJ
G IV ..(* K
H HP ) |
! '
L arteel
17
/ r 714

\

OBSTRUCTION
LIGHTS

4 SPST TOGGLE
SWITCHES

CONTROL PANEL

VAULT POWER SUPPLY
120/240 VOLTS

r

Appendi x 2

A
o
(8]
C
D

I|o|Mm

LOAD CONTACTOR

P Y 8

\

BEACON

LOAD CONTACTOR

WIND CONE |

.

Jres

)
T
G2

LOAD CONTACTOR
7 y
WIND TEE ———/‘—*’ {120V

L

71
\\ng,m;___J
L

LOAD CONTACTOR \‘é::
7

OBSTRUCTION 1,0 {leQv
LIGHTS 4
i 71 )

VAULT
L-841 RELAY
ASSEMBLY

(b) 48- VOLT D C REMOTE CONTROL

FI GURE 13.

120-VOLT AC AND 48-VOLT DC REMOTE CONTROL

Page 13




Appendix 2 AC150/5340-21

Page 14 25 Mar T1
COPPER- W RE, AMERICAN WIRE GAUGE (B&S)
B&S OHMS PER AREA DIAMETER APPROXIMATE
GAUGE 1 éooo FEET CIRCULAR IN MILS POUNDS PER
NO. 25°C., 77°F. MILS AT 20°C. 1,000 FEET
2 0.1593 66,370 257.6 201
4 0.2523 41,740 204.3 126
6 0.4028 26,250 162.0 79
8 0.6405 16,510 128.5 50
10 1.018 10,380 101.9 31
12 1.619 6,530 80.81 20
Calculations
1.

To determine the AWG size wire necessary for a specific connected load

to maintain the proper voltage for each miscellaneous lighting visual
aid, use the above table and Ohms Law I=E as follows:

R

Example. What size wire will be necessary in a circuit of 120 volts
AC to maintain a 2 percent voltage drop with the following connected
load which is separated 500 feet from the power supply?

(1) Lighted Wind Tee Load - 30 lamps, 25 watts each = 750 watts.
(2) The total operating current for the wind tee is I=watts=750=

6.25 amperes. volts 120
(3) Permissible voltage drop for homerun wire is 120 volts x 2% =
2.4 volts.

(4) Maximum resistance of homerun wires with a separation of 500
feet (1,000 feet of wire used) to maintain not more than 2.4
volts drop is R=E=2.4 volts = 0.384 ohms per 1,000 feet of wire.

I 6.25 amperes

(5) From the above table, obtain the wire size having a resistance
per 1,000 feet of wire that does not exceed 0.384 ohms per
1,000 feet of wire. The wire size that meets this requirement
is No. 4 AWG wire with a resistance of 0.2523 ohms per 1,000
feet of wire.

(6) By using No. 4 AWG wire in this circuit, the voltage drop is
E=IR=6.25 amperes x 0.2523 ohms=1.58 volts which is less than
the permissible voltage drop of 2.4 volts.

Where it has been determined that it will require an extra large size

wire for homeruns to compensate for voltage drop in a 120-volt power
supply, one of the following methods should be considered.

a.
b.

A 120/240-volt power supply.
A booster transformer, in either a 120-volt or 120/240-volt power
supply, if it has been determined its use will be more economical.

FIGURE 14. CALCULATIONS FOR DETERMINING WIRE SIZE
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3‘4/— PHOTOELECTRIC
CONTROL BYPASS

- - — |

120 VOLTS o O | SPST TOGGLE SWITCH

LOAD CONTACTOR
(SIZE AS SPECIFIED ON PLAN)

4
| _©o _d I
| fﬂl:_)j o PHOTOELECTRIC CONTROL
L =4 _ ] -

- / TERMINAL BOARD

([ T2131al5]8)|
l—-;—.—1 —-“-J
l N \ PHOTOELECTRIC
j N \ / CONTROL BYPASS
\ r—=7X1SPST TOGGLE
120 VOLTS t‘i’f’f.nsw”CH

( b) 120 VOLTS AC, 2 WIRE SERVICE WITH LOAD CONTACTOR

t OIA D LOAD CONTATTOR ~
_/ (SIZE AS SPECIFIED ON PLAN)
-—— N — +

PHOTOELECTRIC CONTROL,

’/jremmm_ BOARD
L

!
J
/PHOTOELECTRICt

7 CONTROL BYPASS
\ - — — 4 SPST TOGGLE

- ——
o0
120/240 VOLTS ‘T OO swiTCH

(c) 120/240 VOLTS AC,3 WIRE SERVICE WITH LOAD CONTACTOR

FIGURE 15. AUTOWATIC CONTROL
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